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The increase in vascular plant cover due to human 89 activities such as nutrient supply, e.g., atmospheric N 90 deposition, or drainage, increases organic matter decomposi-91 tion (Gogo et al. 2016) and modulates CO 2 and CH 4 emissions 92 in peatlands (Ward et al. 2013; Leroy et al. 2017) . The 93 combined effects of vascular plant invasion with N deposition 94 on both C and N cycles and stocks still remain to be 95 elucidated. N fertilization generally stimulates the vascular 96 plant biomass, thereby contributing to higher primary pro-97 duction. However, it also leads to a higher decomposition rate 98 due to a reduction in the C/N ratio and more root exudates 99 that generate additional respiration (Wu et al. 2015) . Our aim 100 was therefore to assess the effect of N supply on both C and N 101 dynamics in peat mesocosms collected in a Sphagnum-102 dominated peatland invaded by a vascular plant, Molinia 103 caerulea. All the peat mesocosms contained Sphagnum 104 rubellum, and half of them also contained M. caerulea. Half of 105 each plant community mesocosm was subjected to an 106 increase in N deposition by a weekly amendment to reach 107 an addition of 3.2 g N/(m 2 ·year). Thus, the hypotheses 108 investigated are that N deposition will lead to the following 109 processes under the two plant communities: 
measuring 5 cm per side were prepared and oven dried at 50°C 170 to calculate peat bulk density (g/cm 3 , Table S1 ) in order to 171 evaluate the C and N stock in each layer (Eq. (1)): 195 196 197 ER is the ecosystem respiration flux (μmol CO 2 /(m 2 ·s). T ref is 198 the reference air temperature and T min the minimum air 199 temperature. These two parameters were set as in Bortoluzzi et 200 al. (2006) at 15 and − 5°C, respectively. T a refers to the measured 201 air temperature (°C). The reference for the WTL (WTL ref ) was set 202 at −15 cm corresponding to the deepest WTL recorded in the 203 mesocosms. The coefficients a, b and c (temperature sensitivity 204 parameters) are empirical parameters. 205 An equation similar to Eq. (1) was used to model the 206 emissions (Eq. (2)): The GPP was modelized by using a rectangular hyperbola 212 saturation curve with the photosynthetic photon flux density 213 (PPFD) and by taking into account the effect of temperature 214 and vegetation with the Eq. (3):
215 216 217 where GPPmax (μmol/(m 2 ·s)) represents the GPP at light 218 saturation, the parameter k (μmol /(m 2 ·s)) is the half satura-219 tion value and RVI are a vegetation index to include the effect 220 of Molinia leaves number on photosynthesis. T min , T opt and Fig. 1 ). 
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The NH 4 NO 3 load did not significantly impact C cycles and 287 stocks (Table 1, Fig. 3 ). C compartments were only affected by 288 the vegetation cover which modified C absorption and 289 mineralization (Fig. 3) . The shift from Sphagnum to Molinia 290 dominated peatland increased C emissions and absorption 291 and led to an increase in the C balance (Table 1, were similar between vegetation treatments (Table 2) , but the 298 density was higher in Sphagnum plots than in Sphagnum + 299 Molinia mesocosms (Table S1 ). Consequently, the C stock was (Table S2 and Fig. 3 ). The variability of peat 302 density between vegetation did not affect the stoichiometry of 303 the peat. The C/N ratio was only affected by the N treatment 304 in the top two layers (0-0.5 and 0.5-2.5 cm) with a lower ratio 305 in the Fertilized plots than in the Control ones (Fig.4) . The number and height of M. caerulea leaves were similar 310 between the Control and the Fertilized mesocosms and no 311 stimulation of Molinia growth was observed. This is in agreement 312 with the results of Tomassen et al. (2003) who found an effect of 313 N addition on M. caerulea biomass only after 3years of N input. In 314 addition, the different forms of N dissolved in peat water were 315 not affected by the N addition treatment (Table 1) . However, N 316 addition induced an increase in the concentration and stock of N 317 in the living parts of Sphagnum (the first two layers of the peat 318 mesocosms: 0-0.5 cm and 0.5-2.5 cm; Table 2 , Fig. 2) . Thus, the 319 lack of a short-term effect of N fertilization on M. caerulea growth 320 can be explained by the high capacity of Sphagnum mosses to 321 retain N deposition (van Breemen, 1995) . Indeed, Sphagnum 322 species can capture the atmospheric N supply, limiting its 323 availability for the surrounding vascular plants (van Breemen, 324 1995; Tomassen et al. 2003) . Such a mechanism can have a long-325 term effect on OM decomposition. The N enrichment of living 326 Sphagnum by increased N atmospheric deposition leads to a 327 lower C:N ratio (Fig. 4) . Such a change in peat stoichiometry could 328 increase the decomposition rate of Sphagnum litters and in the 329 long term, could negatively affect the C balance of Sphagnum-330 dominated peatlands (Aerts et al. 1992). (Table 1) with lower N 2 O emissions in the presence 345 of M. caerulea (Fig. 1) . The dissolved NO 3 − concentration (Table   346 1) and the N content of living Sphagnum (Table S1) 
